Leontiasis ossea is a rare medical condition which is characterized by an overgrowth of the facial and cranial bones secondary to chronic renal failure and secondary hyperparathyroidism. We reported a case of leontiasis ossea with history of secondary hyperparathyroidism due to end-stage renal disease on regular hemodialysis. A 37-year-old female with end-stage renal disease from lupus disease on regular hemodialysis complaining of progressive facial deformity for two years causing dyspnea, dental malocclusion and dysarthria with the final diagnosis of uremic leontiasis ossea. It is important to recognize features of leontiasis ossea, as it may result in life-threatening upper airway obstruction and compressive cranial neuropathy while after parathyroidectomy, facial changes can be stabilized or improved mildly.
Introduction
Findings of renal osteodystrophy in cranial bones are not uncommon and include osteomalacia, osteosclerosis, erosion of the cortical bone, brown tumors and resorption of the lamina dura. However, massive thickening of the cranial vault and facial bones, called uremic leontiasis ossea (ULO), has been reported to be quite rare [1] . ULO is a descriptive term applied to hyperostotic changes in the facial bones that can result in bilateral expansion of the malar processes, thus reducing the nasomaxillary angle. The term leontiasis was initially used to describe changes in the facial skin observed in patients with leprosy. Such chronic indurative cutaneous changes, as opposed to bony overgrowth, induce a lion-like facial expression [2] . Pathologic specimen of leontiasis ossea shows severe osteitis fibrosa. Leontiasis ossea (bighead disease) is similar to fibrous dysplasia. The distinction between leontiasis ossea and other conditions with similar appearances is actually made by clinical and laboratory findings [3] . In addition to craniofacial fibrous dysplasia the following conditions may mimic leontiasis ossea: Paget disease, gigantism, craniosynostosis, tumors of the paranasal sinuses, syphilitic osteoperiostitis and uremia with secondary hyperparathyroidism. The facial appearances resemble features of Lion face in Leprosy and the nomenclature "Leontiasis Ossea" points to this resemblance. This clinical condition is frequently manifested by progressive enlargement of the maxillary and other facial bones leading to encroachment upon the orbital, oral and nasal cavity with its accessory sinuses. Osseous overgrowth may result in exophthalmos and optic nerve compression. Massive hyperostosis of the cranial vault and facial bones may rarely be global with irreversible consequences [4] .
Pathophysiological origin of the disease is not clearly understood. However, nutritional and secondary hyperparathyroidism due to uremia has been suggested as major etiologies for the disease [5] . After parathyroidectomy, facial changes can be stabilized or improve mildly.
Herein, we reported a case of uremic leontiasis ossea with prior history of secondary hyperparathyroidism due to end-stage renal disease and regular hemodialysis.
Case Presentation
A 37-year-old female with end-stage renal disease from lupus disease on regular hemodialysis presented to the emergency room complaining of worsening facial deformity over the past two years now causing dyspnea, dental malocclusion and dysarthria. Physical exam revealed marked non-tender maxillary and mandibular hypertrophy with nasal flattening, wide-spaced teeth and severe palatal changes. Laboratory findings were consistent with severe hyperparathyroidism (markedly elevated PTH level, phosphorus and alkaline phosphatase with nearly normal calcium level) ( Table 1) . Bone densitometry of patient shows osteoporosis according to WHO classification ( Table 2) . Ultrasound reveals right inferior parathyroid adenoma measuring 15 × 10 mm. In whole body bone scan by 99 m-Tc-MDP, both maxilla and mandible from mentum to both mandible angles demonstrate hyperplasia with very intense hyperactivity which can imply aggressive hyperostosis, metabolic infiltrates (like as Paget's disease) and fibrous dysplasia. In lateral skull radiograph (Figure 1) , enlargement of both maxilla and mandible with ground glass appearance and loss of corticomedullary differentiation concomitant with deformity of the alveolar ridge and teeth with absence of Lamina Dura are seen. CT of the face (Figures 2-4) shows extensive hyperostosis and demineralization of the mandible, maxilla and skull with characteristic appearance of diffuse bone tunnels. Skull CT (Figures 2-4) shows severe overgrowth of diploic space with ground glass appearance and loss of corticomedullary differentiation leading to deformity, compression of cerebral tissue and narrowing of the upper airways and skull base neurovascular foramina. Hyperostosis of facial and cranial bones and ground-glass expansion of the maxilla, mandible, and skull with bone tunnels are evident as characteristics of uremic leontiasis ossea. In 3D-CT imaging (Figure 3) , deformity of maxilla and mandible with encroachment upon the orbital, oral and nasal cavities are also showed. Severe hypertrophy of hard palate with severe narrowing of oropharyngeal airway is quite striking (Figure 4) . Bone specimen from biopsy was sent to the pathology department. Pathologic report revealed a fibro-osseous lesion containing irregular curved bone spicules within fibrous tissue. Large resorptive lacunae filled with multiple osteoclasts, and areas of increased osteoid covered with numerous osteoblasts are also seen. That was finally reported as fibrous dysplasia. Similar pattern in pathology is often seen in both conditions (fibrous dysplasia and leontiasis ossea) so clinical, laboratory and imaging findings can help differentiate them and the final diagnosis was made by the clinical and imaging features. Parathyroidectomy is scheduled for patient's treatment. After a successfull parathyroidectomy, calcium, vitamin D, iron supplement and folic acid are administrated for patient. Four months later, deterioration of patients' head and face appearance is stopped. Some improvement in upper airway symptoms is noted. The patient is following now.
Discussion
End-stage renal failure especially concurrent with continuous hemodialysis is a common cause of bone metabolism alteration. Patients suffering from this clinical condition face phosphate retention and reduced vitamin D conversion leading to hypocalcaemia that induce PTH over-secretion. Moreover, following hemodialysis, failure to adequately manage phosphate and calcium can result in severe hyperparathyroidism leading to marked osteodystrophy [5] [6] . Findings in secondary (and tertiary) hyperparathyroidism are numerous: sub periosteal bone resorption, osteopenia, osteosclerosis e.g. rugger-jersey spine, soft tissue calcification, generalized increased uptake on Tc-99m pertechnetate bone scan, superior and inferior rib notching, Brown tumors, terminal tuft erosion and "salt and pepper" appearance of the skull. Facial skeletal changes associated with hyperparathyroidism are infrequently encountered and assume 3 radiographic patterns [7] [8] . The classic form is termed "osteitis fibrosa cystica" and presents with a combination of increased osteoblast activity, peritrabecular fibrosis, and cystic brown tumors [6] . Radio graphically, this appears as a constellation of cortical thinning of multiple bones, coarse trabecular patterns, osteolytic lesions, and "salt-and-pepper" appearance of the skull which is the result of mixed osteolytic and sclerotic osseous involvement [5] [9] [10] . The second form resembles fibrous dysplasia, with a classic ground-glass pattern on both conventional films and CT. Unlike true fibrous dysplasia, these findings can be diffuse and generalized, with poor corticomedullary distinction, an imaging finding not present in fibrous dysplasia. The 3rd and rarest form is uremic leontiasis ossea as seen in our patient. Uremic leontiasis ossea is characterized by significant hypertrophy of the jaws with serpiginous "tunneling" or channeling within the bone and poor visualization of the cortical bone [8] . Thus, hyperparathyroidism secondary to chronic renal failure and hemodialysis may cause a broad range of osteodystrophic changes especially in skull and facial bones leading to a rare phenomenon named uremic leontiasis ossea or bighead disease. Pathology reported this case as fibrous dysplasia and in such cases diagnosis is made by laboratory data and radiologic features. In mild hyperparathyroidism, skeletal changes can be microscopic such as generalized demineralization, sub periosteal resorption, bone cysts, and pathologic fractures; however, in advanced stages of the disease particularly with prolonged hemodialysis as in this case, marked facial and skeletal anomalies can be seen compressing intracranial the cavity and persistent respiratory problems. It is important to recognize features of uremic leontiasis ossea, as it may result in life-threatening upper airway obstruction and compressive cranial neuropathy while after parathyroidectomy, facial changes can be stabilized or improved mildly. Supplements of calcium and vitamin D combined with reduction of phosphate levels have been recommended to be effective. The surgical contouring of the enlarged facial bones is controversial [11] . In a case report, significant ameliorations of the patient's skull changes, including a reduced skull base, maxillary and mandibular modifications, occlusal correction and a recovery of the lamina dura of the alveolar bone, were achieved following surgical and symptomatic drug treatment [2] . Ultimately, early recognition of incipient uremic leontiasis ossea clinically and on imaging is essential to prevent progression to severe disfigurement that can result from prolonged untreated secondary hyperparathyroidism [12] .
